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ThefollowingremzniofW. Eetz1paper
InflowTheoryofthePropeller~wasmade

of theParisOffiueoftheN&tionalAdvisory

m the
bythe

“Deva20pmentof
teohnical Staff

&mitteeforAeronautic.
TheproblmnisdiscussedIna veryinterestingway,andit wasf81%
thatconsiderableinterestwouldbeevideacedinthevalueof theCon-
clusionsarrivedatbyMr.Betz.
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thespeedofadvanaeofa propeller.

2i7n - Opeedofrotation.

theadditionalaxialvelocityoftheairafterits
passageintheplaneofrotationofthepropeller at
theradial&istancer.

theadditionalspeedofrotationoftheairafterits
passageintheplaneofrotationofthepropellerat
theradialdistancer.

thrustofthepropeller.

itsradius.

thepropellertorque.

thedensityoftheah.

Theun%t6employedarethekilogram,meterandeecond.
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Weknowthatthetheoryofinflowofthepropellerassmuesthat
ina spacelimitedby twoconcentricaylinders having as axistheaxis
of thepropeller,theaxialandtangentialvelocityofthealris con-
stant. If,asisoftendone,weconsideronlythesuctionalaxial
velocityoftheair,itcaneasilybe shownthatmaximunefficiencyis
obtainedonconditionofhavingconstantspeedalongtheradiusof
thepropeller.

Butitisnotsoifweintro@oethesuotionaltangentialvelocity.

Theauthor,assumingthatthestre~doesnotcontractandneg-
lt3Cfting the effectofro&ti~ afterthepassageintheplaneofrota-
tionofthepropeller,showsthattheaxialvelocityintheplaneof
5ot8ti.on ofthepropelleriSeq~~ tovi/2ad tmt thespeedofrota-
tioninthissameplaneis w 9/2,

Thelossofenergy,El,duet-othefaatthattheaxialvelocity
intheplaneofrotationofthepropellerisv +$ ,is:

But

whenoe

~ ‘Z&f
o Rr(v%’)“2*

(1]
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(3)

ThelossofenergyE dueto thefactthatthespeedofrotation
fin theplaneofthepropeleris# ‘/2,hasthevalue

But

whence

(4)

(5)
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Ontheotherhand,
thefollowingrelation
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betweenthevaluesofv;and tthere6XiStS

IntheeqressionofS,ElandE2,weintroduoethevalues:

-.

(8)

(9)

(10)

We theugetthetotallossofmergy:

andthethrust
Ox = l/~

Theauthorseeks’todetexminethefunctiony = f(x)suohthat
forgivenvaluesofS,F,v,andn, thetotallossofenergyshallbe
minimvm.Thecalculationofthevariationsgivesthefollowingtaela-~
tionsbetweeny andx, satisfyingthesecmditions:

where@ isa constantcorresponding ineachparticularcasetoa set
ofvaluesofS,F,v,andn,aadisdetermified~ introducinginto
equation(22)the valueofy = f(@ ,x)deduoedfrcmeq~tion(13).

Fig.1,I?L.3.19,.gives theourvesY = f(ds that~s,t- distri-
butionoftheadditio&Jsialveloci*Yalongtheradius forvarious
VslwsofQ ,
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andof x = v/Bd . Thus, ELSStUiIi~ x = l/~ , wemayplotonl?i.g.1 -
a sheafofiso-~ ourveswhichwillenableus toest-te theiso-@ ,
thatis,thecurvev~~v= f(rd/v),correspondingtogiven values of
p anti~.

Forthispurpose(seeEig.3,P1.B.19)weBeakonFig.1 theintW-
sectionoftheordinatex = 2/~ withthegiveniso-~ : theiso-@
pxsillgthroughthispointofinterjectioniS thedesiredotlrvegiving
thedistributionofadditionalexialvslocityalongtheradius.

Fig.2,P1.B.29gives‘theshetiofiso-~ inthe’systemofaxes
ofcoordinates~ end#
ieo-~ inFig.1.

whi& servedfcrplotting thesheafof

Fig.4,P1.B.20,representstlbavariationofthev~ue —rd~
v

alongtheradius:ofthaoptimmpropeller.Ths iso-@ corresponding
togivenvaluesof~ and~ $sdeterminedinthesamewayas in Fig.1.

fig.6,Pl.3.20,givesthevariationof theangleofdeviation~
(SOeFig. 5,P1.B.19)as a f~cti*~ @ x ~ ~ : here~ain, theiSCI-G
representing thisvariationalongtheradiusforgivenvaluesof
~ A ,muStp-s throughthepointof intersectionpf‘theiso-FA .
I/xwiththeiso-~.

kstly,Fig.7,P1.B.20,givesthevaluesofmaximmefficiency
asa f~cticnof~ and ~ . Itshowsthat fora givenvalueof~ ,
~ efficiencyisreach%with ~ = 0,thatis,witha propeller
of very low power,andtha+;*or a givenvalueof ~ , th’p“loadofthe
Propellermandconsequently,~$hethrust, reachesa maximtzn.
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